PCI) using a drug-eluting stent. A pre-specified grayscale and virtual histology (VH) intravascular ultrasound (IVUS) sub-study enrolled 2064 pts. Methods: Pre-PCI grayscale and VH-IVUS images from 916 culprit lesions in 773 pts were assessed to determine the underlying morphology. Lesions were compared between males (n¼582) vs females (n¼191) in two age groups (< 65 years and ! 65 years) and included plaque rupture, attenuated plaque, and VH-IVUS thin cap fibroatheroma (TCFA). Results: Culprit lesion plaque ruptures were more common in males than in females overall [254/699 (36.3%) in males vs 50/217 (23.0%) in females, p<0.001] and in younger pts [159/379 (42.0%) in males vs 15/79 (19.0%) in females, p¼0.0007], but not in older pts (Table). A similar pattern was seen in VH-TCFAs both overall [373/699 (53.4%) in males vs 97/217 (44.7%) in females, p¼0.026] and in younger pts [204/379 (54.0%) in males vs 31/79 (39.0%) in females, p¼0.04], but again not in older pts. Multivariate analysis showed that male gender was an independent predictor for plaque rupture [OR:1.85 (1.26, 2.71), p¼0.0017] in addition to pre-PCI diameter stenosis [OR: 1.87 (1.57, 2.23) per 10%, p<0.0001], body mass index [OR: 1.05 (1.01, 1.08), 0.005], ST-elevation myocardial infarction [OR: 1.45 (0.99, 2.13), p¼0.06], and current smoking [OR: 1.37 (0.99, 1.90), p¼0.06].
Background: The PREDICTION study indicated that large plaque burden and low local endothelial shear stress (ESS) independently predict plaques that develop progressive enlargement and worsening lumen narrowing. The purpose of this study was to evaluate whether plaque components identified by intravascular ultrasound (IVUS) and iMAP provide additional predictive insight. Methods: The PREDICTION study was designed to assess plaque natural history in which 506 Japanese patients with an ACS underwent 3-vessel coronary angiography and radiofrequency IVUS to perform 3-dimensional coronary reconstruction and plaque characterization by iMAP. At baseline (BL), we identified 250 discrete clinical relevant obstructions with a throat in the middle (minimal lumen area < 6 mm 2 ) and gradual narrowing upstream and downstream. ESS was assessed by computational fluid dynamics. Tissue characteristics were assessed by iMAP and the percentages of constituents were averaged in consecutive 3-mm segments.
Results: At 1-year follow-up (FU), percutaneous coronary intervention (PCI) for lesion progression or symptoms occurred in 31 BL obstructions (12%). At BL, the percentage of necrotic (%Ne; 17.8 AE 13.4 vs 12.8 AE 11%, p<0.05) and lipid (% Li; 13.1 AE 9.3 vs 8.6 AE 6.5%, <0.01) areas at the throat was significantly higher in obstructions with PCI compared with those without a PCI. The %Ne (r¼0.61, p<0.01) and %Li (r¼0.63, p<0.01) were significantly correlated with plaque burden. In multivariate analyses, BL large plaque burden (p<0.01) and low ESS (p¼0.06) were independent predictors of PCIs at FU, whereas BL %Ne (p¼0.28) or %Li (p¼0.79) or their combination (p¼0.42) were not found to have an additive predictive value. Conclusions: Tissue characterization of the % necrotic/lipidic plaque area did not confer independent prognostic value over that of plaque burden and ESS assessment for predicting adverse clinical events. Further studies are needed to elucidate whether tissue characterization with identification of specific high-risk phenotypes (e.g. thincap fibrous atheroma) could improve the predictive ability of plaque & hemodynamic assessment, especially in the higher risk western population.
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Relationship Between Plaque Morphologies And Clinical Presentation In The ADAPT-DES IVUS Substudy
Background: ADAPT-DES study was a prospective multicenter, registry of 8,583 consecutive stable and unstable pts undergoing percutaneous coronary intervention (PCI) using a drug-eluting stent. A pre-specified grayscale and virtual histology (VH) intravascular ultrasound (IVUS) sub-study enrolled 2064 pts. Methods: Pre-PCI imaging of 773 pts identified 907 culprit lesions. The relationship between lesion morphology and clinical presentation was compared among pts with (1) ST-segment elevation myocardial infarction (STEMI), (2) non-STEMI (NSTEMI) or unstable angina (UA), and (3) stable CAD. Results: IVUS identified plaque ruptures in 52.1% of STEMI, 33.9% or NSTEMI/ UA, and 22.8% of stable CAD. In addition to more plaque ruptures, culprit lesions in STEMI pts had more thin-cap fibroatheromas (TCFA); conversely, fibroatheromas were more often calcified (>10% dense calcium) with thick fibrous caps (ThCFA) in stable CAD (Table) . Minimum lumen area (MLA) was smaller with more plaque burden and positive remodeling in STEMI lesions compared to NSTEMI/UA and stable CAD. Overall (including all 3 groups), there were 304 lesions with plaque rupture. Lumen area at the rupture site measured 3.8 [3.6, 4.0] mm2 that was larger than the MLA in 78.3% and located proximally compared to the MLA site in 68.4%. Multivariate analysis showed that plaque burden at the MLA site (whether or not it was also the rupture site) was the only independent predictor for STEMI vs NSTEMI/UA or stable CAD presentation (Cut-off of plaque burden¼85%, AUC¼0.68). Conclusions: Culprit lesions causing STEMI have smaller lumen areas, greater plaque burden, and more plaque rupture or TCFA compared to NSTEMI/UA or stable presentation. Among lesions with plaque rupture, only plaque burden (85%) predicted STEMI presentation. 
